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HorTScience 31(1):112-113. 1996. 30 randomly selected fruit from each group.
Thirty additional fruit were randomly sampled

I from each group for weight and diameter mea-

Tran SI u Ce nt F I eS h D I SO rd e r Of surements of the fruitand flesh (rind removed).
Fifteen randomly selected fruit from the float-

M an g OStee n F I’U |t (G aI’CI n |a ing group (peduncle and calyx under the water

surface) were subjected to vacuum water infil-

mangostand__) tration at 39 kPa for 5 min, |
Fruit from a given group were sliced, and

Tanachai Pankasemsuk | it were recorded. Floating fiultwith ane.
De_partment of Hortlcul_ture, Faculty of Agriculture, Chiangmai University,.cntfiesh and sinking fruitwith normal flesh
Chiangmai 50002, Thailand were not included in subsequent analyses.
Thirty fruit were randomly sampled from
James O. Garner, Jr?, and I_:ran_k B. Mat_taz_ . . . each of the floating and sinking fruit groups,
Department of Plant and Soil Science, Mississippi State University, MS 36 fruit was separated into 1) rind, 2) calyx
iva? and peduncle, 3) flesh, and 4) seed, and each
Juan L. Silva . L . partwasweighed. Following drying at 65C for
Department of Food Science and Technology, Mississippi State Univergity, percent dry weights were calculated.

MS 39762 Percent edible flesh of translucent- and
. . o - ) normal-fleshed fruit was calculated from 30
Additional index wordsfruit cracking, water infiltration, specific gravity fruit in each group. Flesh juice acidity, titrat-

Abstract Characteristics of mangosteen fruit with normal and translucent flesh were 2Pl€ acids (TA) as citric acid (titrated with
determined. Fruit exhibiting translucent flesh disorder had significantly higher rind 9'987’\' NaOH), and soluble solids concentra-
(65%) and flesh (82%) water content than fruit with normal flesh (63% and 80% in the 10N (SSC) [measured by refractometer (model
rind and flesh, respectively). Specific gravity of translucent flesh fruit was >1 and that of 3B; BaQSCh andLomb, Rochester, N.Y.)]were
normal flesh fruit was <1. Fruit specific gravity and natural transverse rind cracking were determined fr_om 30 fruit of each group.

used to separate translucent-fleshed fruit from normal fruit. Translucent-fleshed fruithad | N €xperimentwas a completely random-
a lower soluble solids concentration and titratable acid percentage than normal fruit. 128ddesign, withindividualfruit of each group

Translucent flesh was induced in normal fruit following water infiltration at 39 kPa for 5 asa re.pllcatlon. All data were analyzed using
minutes. analysis of variance and means were separated

byt test and paireticomparisons & < 0.05
(SAS Institute, 1985).
Translucent flesh disorder of mangosteealtered transport in susceptible cultivars. Sapii
is amajor cause of reduced fruit quality. Sympand Nathachai (1994) reported that wet core in Results and Discussion
toms, usually found in large segments (cadurian Purio zibethinusMurr.) was caused
pels) of the fruit, include flesh changes fronby heavy rain; the core and pulp were soft due Of total fruit, 66% floated, while 34%
white to translucent and textural changes frorto excess moisture. To our knowledge, othesank, in water. All fruit with natural transverse
soft to firm and crisp. Translucent-fleshedactors affecting wet core in durian have notind cracks sank and displayed translucent
fruit cannot be separated from normal fruit bypeen defined. flesh. Rind cracks may have been caused by
external (rind) appearance, although some af- Our objectives were to 1) investigate manturgor pressure inside the fruit, as reported for
fected fruit have a transverse crack on the ringosteen fruit water uptake and 2) devise ather fruit (Brown and Considise, 1982).
Causes of this disorder are unclear (Tonboomethod to separate translucent from normaracked fruit had translucent flesh in all seg-

ake et al., 1978; Tongdee, 1992; Wannasirfruit using specific gravity. ments; fruit without cracks that sank had all or
1990); however, three causes have been sug- only the large segments translucent.

gested: 1) mechanical injury due to poor har- Materials and Methods A higher percentage of fruit that floated
vesting and handling practices (Phlompaat, had normal flesh (Table 1). Fruit that sank had

1989), 2) nutrient imbalance (Phlompaat, Mangosteens (3224 frui;180 kg) were a higher percentage of fruit with translucent
1989), and 3) pathogens (Wannasiri, 1990purchased from a wholesale market and sepfiesh. Only 23% of the fruit with translucent
Also, we have observed that the number aofted into two groups based on whether theffesh that sank had cracked rinds. When the
translucent-fleshed fruit usually increases afloated or sank in tap water. Fruit that floatedwo groups of floating fruit were compared,
ter heavy rains. were separated further into two subgroup<i% of the fruit with the peduncle and calyx

Similar to water core in appleMélus peduncle and calyx under the surface of thender the water surface had translucent flesh,
domesticeBorkh.) (Gardner et al., 1952), thewater and peduncle and calyx at the surface biit 60% of the fruit with the peduncle and
affected mangosteen tissue becomes hard aih@& water. The number of fruit in each grougalyx at the water surface had translucent
glassy. Marlow and Loescher (1984) suggestaglas recorded. Damaged fruit were discardedlesh.
that water core development is a maturation Naturally cracked fruit were opened to The average weight (74 g), diameter (5
phenomenon related to leaky membranes aetermine flesh condition. Fruit specific grav-cm), and weight : diameter (14.€gr?) ratios

ity was measured by water displacement foof crack-free fruit that floated and sank were
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2Professor. *Fruit (23%) in this group were cracked.

3Associate Professor. “Mean separation in columns bgest at? < 0.05.
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hFable 1. Soluble mangosteen fruit constituents and percentage of normal- and translucent-fleshed fruit that
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similar (data not shown). Flesh weight (28 g)Table 2. Dry weights of normal- and translucentcompared to that of translucent fruit, may have

flesh diameter (4 cm), and the flesh weight : fleshed mangosteen fruit. induced sinking of fruit with normal flesh.
diameter ratio (7.0.gn?) of the two fruit Dry Wt (%) Increasing water density by adding sucrose,
groups were similar. parts Normal Transiucent NaCl, or other solutes may increase efficiency
The edible flesh percentage of normal- ang; 5 3704 350D of fruit separation. The possibility of water
translucent-fleshed fruit were similar (data nogegp 20.0 a 18.0p Status interactions with other factors, such as
shown). However, specific gravity of wholeseed 26.0 a 24.0a Mmineral content and fruit maturation changes,
normal fruit was lower (0.95) than that of fruitCalxy with peduncle ~ 35.0 a 33.0a should be investigated.
that sank (1.01). _ ) zMean separation in rows bbyest aP < 0.05.
Normal-fleshed fruit had higher SSC and Literature Cited

TA than fruit with translucent flesh, and the i . ) . .
SSC : TA ratio of normal flesh fruit was IowerTable 3. Weight, specific gravity, and percentag@l’own, K. and J. Considine. 1982. Physical aspects

A increase of mangosteen fruit and fruit flesh  of fruit growth: Stress distribution around len-
than that of fruit with translucent flesh (Table (without rind) before and after water infiltration ticels. Plant Physiol. 69:585-590.

1). Rind and flesh dry weights of fruit with 5 39 pa for 5 min. Gardner, V., F. Bradford, and H. Hooker. 1952. The

translucent flesh were lower than those of fruit— — fundamentals of fruit production. 3rd ed.

with normal flesh (Table 2). Dry weights of theFruit Water infiltration  Increase  McGraw-Hill, New York.

seed and the calyx with peduncle were similgrart Before After (%) Marlow, G. and W. Loescher. 1984. Watercore.

for both types of fruit (Table 2). Weight (g) Hort. Rev. 6:189-251. _
Fruit from the floating group sank after Whole 79a 82b 3.8  Phlompaat, N. 1989. Mangosteen for exporting.

vacuum water infiltration, and the flesh was Flesh 30a 31b 3.3 Thai Fruit Tree Assn., Bangkok.

i i +1Specific gravi Sapii, A. and S. Nanthachai. 1994. Physiological
translucent, firmer, gnd contamlnated Wl-thSR)Nholeg ty 0984 L05b 1 disorders, p. 58-61. In: S. Nanthachai (o).
yellow gum from the rind. Weight and specific : ‘ :

. . . Flesh 1.03a 1.07b 3.9 Durian, fruit development, postharvest physiol-
gravity of whole fruit and of flesh also in- ogy, handling and marketingin ASEAN. ASEAN

creased (Table 3). zMean separation in rows by paitecbmparison at Food Handling Bureau, Kuala Lumpur, Malay-
Translucent flesh of mangosteen may bB = 0.05. sia.
similar to wet core in durian that occurs after SAS Institute. 1985. SAS user’s guide: Statistics.

excessive water uptake during heavy rain (Sapiésin ducts. Fruit that floated in water were 5th ed. SAS Inst., Cary, N.C.

and Nathachai, 1994). When water was infillikely to be normal, while fruit that sank were Tonboon-ake, P., W. Teeraprawa, S. Anotrarom,
trated into mangosteen fruit, the flesh becamiékely to contain translucent flesh. Fruit that —@ndD. Puangsuwan. 1978. Diseases and storage
translucent and the specific gravity increasedhad translucent flesh floated only because air g}‘ig?giﬁ:gaggg;ﬁin after harvesting. Dept.
All cracked fruit sank, indicating higher spe-bubbles were either trapped under the calqusbngdeey S.C. 1992, Postharvest handling and tech-
cific gravity. Cracking could be related toor air spaces existed inside the fruit between nojogy of tropical fruit. Acta Hort. 321:713—
internal turgor pressure, similar to skin crackthe flesh and the rind. The higher water con- 717.

ing in other fruit (Brown and Considine, 1982) tent, as inferred from the lower dry weightwannasiri, S. 1990. Mangosteen. Rural Agricul-
Gum may have been released from brokegpercentage in the rind of normal-fleshed fruit tural Center of Thailand, Bangkok.
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